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Crown Ether Complexes 
with Metal Ions
■ Selective encapsulation
■ Previous studies in the gas phase
M+ + 18C6 M+•18C6 K 
18C6 encapsulates K+ selectively 
because of the optimim size matching.
• Mass spectrometric studies
Dearden (1991), Brodbelt (1992), 
Armentrout (1996), Brutschy (1997), 
Bowers (1995)
• IR spectroscopy
Lisy (2009), Martinez-Haya (2009)
• UV and IR spectroscopy of jet-cooled 
complexes
Zwier (2007), Ebata (2007)
• UV spectroscopy
Kim (2009)
shows broad features at 150 K due to 
thermal congestion.  






UV photodissociation (UVPD) spectroscopy with electrospray and 
cooled (~4 K) 22-pole ion trap
IR-UV double resonance spectroscopy
Benzo-crown ether complexes with alkali metal ions (Li+, Na+, K+, Rb+, 
Cs+)









UV photodissociation spectroscopy of benzo-crown ether complexes with alkali 
metal ions (M+ = Li+, Na+, K+, Rb+, and Cs+) with a cold (~4 K) 22-pole ion trap
      Conformation of benzo-crown ether components (folded or open) 
      Location of M+ in 1:1 complexes (inside or outside)

















openfolded, outside Folded conformations with β carbon atoms out-of-plane of the 
phenyl ring show congested UV 
spectra with extensive 
low-frequency progressions.  
Zwier and coworkers, J. Phys. Chem. A, 2009, 113, 8055.
B15C5
M+•DB18C6 M+•B15C5 M+•B18C6
Analysis with quantum chemical 
calculations in progress




















The more tightly the ether ring is folded, the higher the transition 
energy is and the more congested the vibronic structure is.


























These structures are consistent with those predicted on the basis of the UVPD spectra.
Bowers and coworkers suggested the existence of similar structures for 18C6.  
(J. Am. Chem. Soc., 1995, 117, 10159.)






Number of stable structures
